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m.nili@sharif.edu
h.Sabzevari@karafarinbank.net

w x} RHD 'C}Hq 'pwmv '|Q=@Da= lU} Q '|Q=@Da= |Ov@xHQO %|O}rm u=oS=w
"|@D=QtxrUrU p}rLD

xtOkt "1
x�=Q= |}=ypOt �� |@D=QtxrUrU p}rLDwx} RHD VwQ w C}Hq pOt Q}_v �� 7|r=t
CU=wNQO OQ =} pw@k 's=w |[=kDt x=ov@ OQwtQO R=}v OQwt C=aq]= OwQw =@ xm Ovm

"Ovm u}}aD =Q |Q=@Da=
|Ov@xHQO |=ypOt QO xOWxO=iDU= |U=U= s}y=it R= |NQ@ =OD@= Q=DWwv u}= QO
u}vJty "OW Oy=wN xQ=W= j}kLD VwQ w |@ QHD |xar=]t x@TBU w '|iQat Q=@Da=
&OwW|t xO=O K}[wD Q=@Da= |Ov@xHQO |=ypOt QO =yQ}eDt R= xO=iDU= |ovwoJ
Qw]x@ =yQ}eDt ?=NDv= Ov}=Qi w =yxO=O w C=Oy=Wt ?=NDv= |ovwoJ xm ?}DQD u}=x@
CQOk w|iQat |Q=@Da=lU} Q|@=} RQ= pOt u} QDy@TBU w OW Oy=wN|iQat pt=m
VwQ |UQQ@ x@ Q=DWwv u}= |}=yv VN@ "OwW|t |Q}oxR=Ov= |Ov@x@DQ sDU}U R}=tD
X=YDN= �� (AHP) |@D=QtxrUrU p}rLDwx} RHD Ov}=Qi |va} �� |yOR=}Dt= swO

"OQ=O
|yOvRw '=yQ=}atQ} R w =yQ=}at uRw |x@U=Lt R=TB w 'u}}aD?D=Qt xrUrU =OD@=
|=yQ=}at |@=} RQ= 'x=ov@ |r=t |xQtv |@=} RQ= w |yOvRw 'x=ov@ Q=@Da= |@=} RQ= w
x=ov@ |Q=@Da= |xQtv |x@U=Lt |ovwoJx@ C}=yv QO w 'OwW|t p}rLD |r=tQ}e

"s} R=OQB|t

|=Q@ "OwW|t |krD |mv=@ s=_v syt |=yC}r=ai R= |m} |r=t Cq}yUD |=]a=
w pY= CN=OQB R=@ QO Cq}yUD |xOvQ}o CQOk w Q=@Da= |xHQO u}}aD 'Q=m u}=
Cq}yUD OwU w pY= CWoR=@ sOa p=tDL= "CU= |QwQ[ |}=]a= Cq}yUD OwU
|mv=@ s=_v QO xOWxOy=Wt |=yu=QL@ "Ovt=v|t �|Q=@Da= lU} Q� =Q |}=]a=
u} QDtyt "CU= xOw@ |Q=@Da=lU} QC} Q}Ot QO |}=Q=m sOa R= |W=v ,=DOta =yQwWm
Q=@Da= |Ov@xHQO s=_v '|Q=@Da= lU} Q pQDvm w C} Q}Ot |=Q@ =ylv=@ R=}v OQwt Q=R@=

"CU= u=} QDWt (CS)

w C=tON O}rwD QO |Q=@Da= C=t}tYD|WN@ QF=V}=Ri= ut[ Q=@Da= |Ov@xHQO
"OwW|t u=oOvQ}os=w 6pwmv w =yxv} Ry TwULtVy=m?@U 'u=} QDWt |=yR=}v `iQ
lU} Q K]U u}}aD =v=ty '|U=U= |xr�Ut CU= Q=@Da= |xOvQ=Po =w xm lv=@ |=Q@
'=yR=}v u}}aD x@C@Uv O}=@|mv=@ u=Q}Ot =Pr "CU= C=Q=@Da=C} Q}Ot w u=oOvQ}oQ=@Da=
xHwD =@ �� ?U=vt |x}=tQU u}}aD R}v w |Q=@Da= lU} Q pQDvm w CQ=_v '|Q}oxR=Ov=
CU}v umtt |Q=@Da= lU} Q pQDvm "OvW=@ xDW=O `}Uw |y=o ; �� =yv; lU} Q x@

"u=} QDWt Q=@Da= |Ov@xHQO j} Q] R= |Q=@Da= lU} Q uOQm|tm =@ Qot
Qwt= |xOWxDiQ}PB |=yVwQ R= |Q}oxQy@ =@ xm CU= u; j}kLD u}= R= hOy

www.SID.ir



Arc
hi

ve
 o

f S
ID

"""x}
RHD

Vw
Qx@

C}H
qQ

=@Da
=|

Ov@x
HQO

pOt
|xU

}=kt
wOQ

w;Q@|=Q@ "CU= R=}v OQwt|Dw=iDt|Q=@Da=C=aq]= =yQ=@Da=Cw=iDt `=wv=lU} Q|@=} RQ=
Q}_v �� C=aq]= R= |a}Uw |xvt=O w [5]OvQDxO}J}B Q=}U@ =yxO=O '|Q=HD u=} QDWt
\w@ Qt C=aq]= |DL w |Q=HD |=yCN=OQB j@=wU '|Q=HD C=aq]= 'x}=B C=aq]=

"OwW|t pt=W =Q �� C} Q}Ot C}i}m x@
|Q=@Da= |D=aq]= |=yCmQW '=[=kD |=ysQi %R= Ov=CQ=@a |D=aq]= `@=vt
|D=aq]= |=yxOQ w &xQ}e w |DrwO |=yVQ=Ro '|r=t |=yQ=R=@ '=ylv=@ '|twta
'Q=O=y@ j=Qw= C=aq]= 'CN=OQB j@=wU '|U=U= w |rY= C=aq]= Q@ Ov=ptDWt
C}a[w Ovv=t� x=ov@ R= |r=t C=aq]= 'x=ov@ u=mr=t R= |YNW |Q=@Da= C=aq]=
Ovv=t� lv=@ R= C=aq]= '�|Okv |=yu=} QH C}a[w w |Ot;QO C}a[w '|r=t
|=yxYN=W 'x=ov@ s=yUCt}k|=yxYN=W 'CavYVN@C=aq]= '�|mv=@VQ=Ro

[6]"xQ}e w |O=YDk= C}a[w

|yOR=}Dt= pOt OQw;Q@ |=yVwQ "5
|Ov@s}UkD |rY= xwQo wO x@ (CS) Q=@Da= |Ov@xHQO |=Q@ xO=iDU= OQwt |=ypOt

%OvwW|t
l} QDt=Q=B CS |=ypOt %pw= xwQo

[7]14|]N p=tDL= pOt �hr=
[8]15C}@ wQB w C}Hq |=ypOt �?

[11�9]|R}tt p}rLD pOt �G
�NN� 16|@Ya |=yxm@W �O

l} QDt=Q=B Q}e CS |=ypOt %swO xwQo

|]N |R} Qxt=vQ@ �hr=
�18|DWoR=@ 17|Ov@xOQ |=yCNQO �?

19=yx}=Uty u} QDl}ORv pOt �G
(AHP) |@D=QtxrUrU p}rLDwx} RHD Ov}=Qi �O

(ES) 20xQ@N |=ysDU}U ��y
QO R}v 21l}DvS |=ysD} Qwor= s=vx@|awvYt Vwy |=yVwQ R= |Qo}O |xDUO
uOw@ OwOLt x@ xHwD =@ j}kLD u}= QO "OQ=O xOQDUo |xO=iDU= |yOR=}Dt= |=ysDU}U
|YwYN |=ylv=@ R= |m} |kwkL u=} QDWt OQwtQO TQDUO QO C=aq]= sHL
AHP w C}Hq |vw}UQoQ VwQ wO R= =yQwWm Q}=U C=ar=]t G}=Dv x@ O=vDU= =@ w

"OwW|t xO=iDU=

l}DUHr uw}UQoQ OQw;Q@ "6
C}Hq w C}@wQB |=ypOt "1"6

&OQ=O OwHw |yOR=}Dt= |=ypOt O=H}= |=Q@ |vw}UQoQ VwQ OvJ OWxDio xm u=vJ
|Q}oQ=mx@ |=Q@ |rta w |Q_v |xv}tR QO �|]N p=tDL= pFt� =yv; R= |NQ@ =t=
\w@ Qt CqmWt pL |=Q@ "OvDUy |DqmWt |=Q=O (CS) Q=@Da= |Ov@xHQO QO

h} Q=aD "2
(CS) Q=@Da= |Ov@xHQO h} QaD "1"2

=@ "OwW|t xO=O X=YDN= xQtv l} Q=@Da= |[=kDt *|QDWt Qy x@ pOt u}= QO
�|mU} Q u=} QDWt� |xDUO wO x@ u=} QDWt '|RQt |xQtv =@ xQtv u}= |xU}=kt
|Ov@xHQO 8 S&P |xUU-wt Q_v R= "OvwW|t s}UkD �|mU} QQ}e u=} QDWt� w
`kwtx@ CN=OQB w pw@k |xv}tR QO �|kwkL =} |k}kL� |QDWt Q=@Da= Qou=Wv 'Q=@Da=

"CU= �� =y|yO@ |xQy@ w pY= CN=OQB R=@ �� |yO@

pwmv w O@ s=w h} QaD 2"2
�pwmv� h} QaD |Q=@Da= lU} Q pOt CN=U QO |U=U= p�=Ut w C=mv R= |m}
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(TLO) |mv=@ |=y|yO@ w =ys=w `tH (TL-TA) =y|}=Q=O pm x@ =y|yO@
(TL) =y|yO@ pm `tH C}r=ai |=yC@Uv |yOOwU |=yC@Uv

(CAP) x}=tQU (NS-TA) =y|}=Q=O pm x@ Xr=N VwQi (P-M) VwQi x@ Xr=N OwU
(NS) Xr=N VwQi (IN-NS) Xr=N VwQi x@ q=m |OwHwt (ROA) =y|}=Q=O pm x@ Xr=N OwU
(NP) Xr=N OwU (PA-NS) Xr=N VwQi x@ COtx=Dwm |vDN=OQB |=y?=UL (RE-TA) =y|}=Q=O pm x@ xDW=@v= OwU

���� (CL-NS) Xr=N VwQi x@ |Q=H |=y|yO@ ����
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w;Q@"|}=yv xOWOQw;Q@ C}Hq pOt |=y|HwQN "2 pwOH
Prob. z-Statistic Std. Error Coe�cient Variable

0 0236 2 264362 0 590638 1 337417 TL TA

0 0693 �1 816458 0 543777 �0 987748 YER

0 0053 �2 787955 0 940523 �2 622135 SL CL

0 0869 1 711739 0 846843 1 449573 RE TA

0 1057 �1 617962 9 81E � 12 �1 59E � 11 CH

0 0408 2 045183 0 503632 1 030019 QR

0 0821 �1 738609 5 780966 �10 05084 CH TA

0 501707 S. D. dependent var 0 465116 Mean dependent var

1 175249 Akaike info criterion 0 429147 S. E. of regression

1 375021 Schwarz criterion 14 54921 Sum squared resid

1 255648 Hannan-Quinn criter. �43 53570 Log likelihood

�0 506229 Avg. log likelihood

86 Total obs 46 Obs withDep = 0
40 Obs withDep = 1

'|Okv |OwHwt w =yxOQBU jr]t Q=Okt '|}=Q=O pm x@ xDW=@v= OwU '|Q=H |yO@
=y|}=Q=O pm x@ |Okv |OwHwt w =yxOQBU C@Uv w |Q=H |yO@ x@ |Q=H |}=Q=O
xwQo QO |Q=H|yO@ x@ COtx=Dwm |yO@ w pm |}=Q=O x@ pm |yO@ |=yC@Uv "OvDUy
=y|�=Q=O pm x@ CmQW |Okv |OwHwt C@Uv w |Q=H |=yC@Uv &|yO@ |=yC@Uv
|=yC@Uv xwQo QO |}=Q=O pm x@ xDW=@v= OwU C@Uv w &|ov}Okv |=yC@Uv xwQo QO
sqk= R= |m} u=wvax@ =yxOQBU w Okv |OwHwt u=R}t u}vJty "OvQ=O |=H |yOOwU
R}v CmQW T}U-=D |=yp=U O=OaD Q}eDt "CU= xOW OQ=w xt=vR=QD |=y|}=Q=O |rY=
xm |}=yCmQW x@ xm ?}DQD u}=x@ 'CU= xOW xDiQo Q_v QO |R=Ht Q}eDt CQwYx@
xm |}=yCmQW x@ w 'QiY OOa CU= p=U 10 Q@=Q@ =} QDsm =yv; T}U-=D |xk@=U

"s}=xO=O X=YDN= =Q 1 OOa CU= p=U 10 R= V}@ =yv; T}U-=D |xk@=U
p-value Q=Okt "s}vm|t xOy=Wt 2 pwOH QO =Q uw}UQoQ pwtat |=yxQ=t;
xm u}= x@ xHwD =@ "Ovm|t XNWt =Q uw}UQoQ |=yQ}eDt uOw@v =} uOw@ Q=O|vat
=Hv; R= w CU= xDiQo Q=Qk |Q=O|vat Q=}at xar=]t u}= QO OYQO89 u=v}t]= |xR=@
Q}eDt |=Q@ \ki w OYQO10 R= QDsm pkDUt Q}eDt VW |=Q@ p-value Q=Okt xm
OYQO90 K]U QO jwi pOt Q}eDt VW 'CU= OYQO10 R= V}@ |OwHwt Q=Okt
"OvQ=O QiY R= Q=O|vat hqDN= u=v}t]= OYQO89 K]U QO Q}eDt l} w u=v}t]=
uw}UQoQ R2 x@W "CU= 1 17 l}�=m ; Q=}at w �43 53 uw}UQoQ p=tDL= sD} Q=or
"CWwv u}vJ u=wD|t =Q |vw}UQoQ pOt 'pwOH u}= T=U=Q@ "CU= 0 25 Q@=Q@ jwi

p(y=1)= 1
1+e(1 33(TL TA)�0 98(Y ER)�2 62(SL CL)+1=44(RE TA)

� 1
1 + e1 5e�11(CH)+1 03(QR)�10 05(CH TA))

'xt=O= QO "CU= |QDWt uOQmpwmv =} uOw@ ?=ULO@ p=tDL= p(y = 1) u; QO xm
"CN=OQB s}y=wN u; |=yQ}eDt x@ \w@ Qt Q}U=iD w x]@=Q u}= x@

"OvQ=O |oDU@sy Qo}Om} =@ wOx@ wO 'OvwW|t G=QNDU= u; C=aq]= w |r=t |rY=
Ea=@ |]Nsy OwHw p}rOx@ 'uw}UQoQ QO =yQ}eDt u}= OwQw CQwYQO u}=Q@=v@
w '�?}=Q[ u}@ Tv=} Q=wwm Tv=} Q=w uDiQq=@ j} Q]R=� ?}=Q[ Q}=U uOW|vat|@
ẁ[wt u}= O}=@ Cra u}tyx@ "OvwW|t pOt |=yuRu}tND |}=Q=m Vy=m xH}DvQO

pOt QO |rm |Q=O|vat |UQQ@ w uw}UQoQ pOt QO pkDUt |=yQ}eDt uOQmOQ=w QO
O}Ov=m |=yQ}eDt u}@ |oDU@sy T} QD=t Qw_vtu}O@ "OwW xDiQo Q_v QO |@=NDv=
O}OW |oDU@sy Qo}Om} =@ |L}[wD |=yQ}eDt R= |Q=}U@ xm OW x_Lqt w 'p}mWD
u}@ xm OvwW|t OQw;Q@ |}=ypOt xDmv u}= uDW=O Q_v Ot =@ "OvQ=O Q=O|vat w C@Ft
|=Q@ |@=NDv= VwQ ?}DQDu}O@ "OQ=O OwHw xv}tm |oDU@sy u; |L}[wD |=yQ}eDt
|=Q@ "Ow@ Oy=wN =yQ}eDt wrHx@ wQ ?=NDv= 'uw}UQoQ pOt QO =yQ}eDt uDN=UOQ=w
|=yQ}eDt lDlD |wQ Q@ �pwmv |xOv}=tv� Q}eDtdef |xDU@=w Q}eDt =OD@= 'Q=m u}=
=yv; u} QDy@ xQ}eDtlD hrDNt |=ypOt u}@ R= w 'xO=O VR=Q@ =RHt CQwYx@ pkDUt
u} QDy@ TBU w 'OQ=w pOt u}= QO =yQ}eDt Q}=U 'Oa@ |xrLQt QO "OwW|t ?=NDv=
'xQ}eDtxU |=ypOt |=Q@ u=vJty =Q Q=m u}= "OwW|t xO} RoQ@ xQ}eDtwO C}Hq pOt
*|vw}UQoQ pOt QO uOw@?wN |=yQ=}at xm |}=H =D s}yO|t xt=O= """w 'xQ}eDtQ=yJ
=Q |L}[wD |=yQ}eDt ?=NDv= |xw}W u}= "OW=@v QDy@ xO} RoQ@ pOt u} QN; R= O}OH

"Ovt=v|t s=ox@s=o Ci=}yQ CLD 'wrHx@ wQ ?=NDv=

|Q=@Da= lU} Q |@=} RQ= pOt u} QDy@ |iQat "3"6
uw}UQoQ OQ=w 'OW xQ=W= u; x@ jwi QO xm s=ox@s=o VwQ T=U=Q@ 'pkDUt |=yQ}eDt
R= |m} 'Ov=xOW x@U=Lt |vw}UQoQ pOt QO xm |}=yxQ=t; p}rLD =@ "OvOW C}Hq
pOt u}= "OwW|t xOy=Wt 2 pwOH QO xm CU= |rOt xOWOQw;Q@ |=ypOt u} QDy@
'YER 'TL-TA pkDUt Q}eDt Ciy w pwmv u=wvax@ def |xDU@=w Q}eDt pt=W
Qou=}@ ?}DQDx@ =yQ}eDt u}= "CU= CH-TA w 'QR 'CH 'RE-TA 'SL-CL

x@ COtx=Dwm |yO@ 'CmQW T}U-=D |=yp=U O=OaD 'pm |}=Q=O x@ pm |yO@ C@Uv
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aUt |yO@ x@ COtx=Dwm|yO@C@UvV}=Ri= =@C}Hq pOt R= xOt;CUOx@ G}=Dv T=U=Q@
xOQmvpwmv O=Qi= 'xOt; 3 pwOH QO xm u=vJ "O@=}|t Vy=m pwmv p=tDL= |Q=H
?}=Q[ Ctqa uOw@\w@ Qt=v u=wD|t =Pr "OvDUy |QDq=@ SL-CL u}ov=}t |=Q=O

"O=O C@Uv C=Oy=Wt lOv= Q=}U@ sHL x@ =Q x} Q_v =@

VWm w |}=yvQF= p}rLD "6"6
|}=yv QF= x}@W ,=@} QkD w OQm G=QNDU= C}Hq pOt R= u=wD}t xm |}=yp}rLD Qo}O R=
"CU= pOt pkDUt |=yQ}eDt R= l} Qy QO Q}}eD x@ xDU@=w Q}eDt C}U=UL 'CU=
'pkDUt |=yQ}eDt x@ C@Uv xDU@=w Q}eDt VWm |x@U=Lt C}U=UL p}rLD `k=wQO
u}= QO R}v p}rO u}tyx@ CUQO w Ow@ Oy=wN =t h=Oy= u}}aD |=Q@ |QDy@ Q=}at

"CU= xOW x@U=Lt VWm CtUk
C@Uv x@ '?}DQDx@ 'xDU@=w Q}eDt '4 pwOH QO xOW xO=O C=aq]= T=U=Q@
Q}eDt '�`} QU C@Uv� |Q=H |yO@ x@ |}x_Lr |}=Q=O C@Uv '|}=Q=O x@ |yO@
w |Okv |OwHwt '|}=Q=O x@ |Okv |OwHwt C@Uv 'CmQW T}U-=D |xk@=U |R=Ht
|QDW}@ C}U=UL w VWm '|}=Q=O pm x@ xDW=@v= OwU C@Uv w 'CmQW |=yxOQBU
(x = 0 88) u}ov=}t |x]kv QO CmQW |yO@ C@Uv QO Q}}eD �1 p=Ft |=Q@ "OQ=O
Q}}eD �1 u}vJty "OwW|t OYQO 0 76 |xR=Ov=x@ pwmv p=tDL= V}=Ri= Ea=@
0 18 |xR=Ov=x@ pwmv u=R}t Vy=m Ea=@ u}ov=}t |x]kv QO |Okv |OwHwt QO
Qo = jwi |=yVWm u=R}t w pOt u}= T=U=Q@ xm CU=O}B xDio =v "OwW|t OYQO
R}v w `} QU '|yO@ |=yC@Uv x@ O}=@ =OD@= 'OyO s=w OwN |QDWt x@ Oy=wN@ lv=@

|=yx=ov@ |=Q@ SL-CL w QR 'RE-TA |=yC@Uvu}ov=}t |x@U=Lt "3 pwOH
"xOQmpwmv w xOQmvpwmv

Variable N Mean Std. Deviation Std.Error

 00 46 �0=0619 0=40116 0=05915
RE TA 1 00 40 0 0145 0 31517 0 4983

Total 86 �0 0264 0 36366 0 03921
0=00 46 0=3478 0=27676 0=04081

SL CL 1=00 40 0=1798 0=28518 0=04509
Total 86 0=2696 0=29149 0=03143
0=00 46 0=6011 0=28966 0=4271

QR 1=00 40 0=8528 1=07412 0=16983
Total 86 0=7182 0=76794 0=8281

"C}Hq pOt u}tND R= Oa@ =yVWm x@U=Lt |HwQN "4 pwOH
Elasticities after logit

X P > jzj z Std. Err. ey/ex variable

� 026381 0 092 1 68 � 01355  0228087+ re-ta

 887769 0 023 2 27  33696  7662094 tl-ta

 049571 0 046 �1 99  19677 � 3925433 ch-ta

 269632 0 010 �2 59  16724 � 4336055 sl-cl

 718184 0 033 2 14  26123  5583181 qr

2 2e+10 0 11 �1 57  12934 � 1898434 ch

 651163 0 047 �1 99  22707 � 450943 yer

=yv; ?}=Q[ w =yQ}eDt Q}UiD "4"6
|=yVN@ QO� C}Hq pOt x@ \w@ Qt |rY= |=yuwtR; |xH}Dv *QYDNt p}rLD QO
|UQQ@ w |@=} RQ= x@ R}vVN@ u}= QO "OvOw@ OQw;Q@CLY O} -wt =yuwtR; |xty '�p@k

"s} R=OQB|t pwmv |v}@V}B QO |L}[wD |=yQ}eDt R= l} Qy Vkv
|xOvyOp}mWD xm |O=} R Q=}U@ sqk= u=}t QO %|}=Q=O pm x@ |ov}Okv C@Uv �
xOvyOQ=@Da= *|r=t O=yv |=Q@ �|Q=H |=y|}=Q=O� 'OvDUy x=ov@ l} |=y|}=Q=O
|=y|yO@ CN=OQB x@ QO=k =y|}=Q=O xvwou}= pLt R= =Q} R 'OQ=O |QDW}@ C}ty=
|=y|}=Q=O V}=Ri= QO |}=RUx@ Q}F-=D CmQW |ov}Okv xJQo = &Ow@ Oy=wN OwN
QO u; uOw@|vat =@ w Q}eDt |ivt Ctqa "CW=O Oy=wN u; pwmv sOa w |Q=H

"CU= =aO= u}= O} -wt xOWO=} pOt
u; |=y|}=Q=O R= CmQW l} |=y|yO@ QOkQy xm OwQ|t Q=_Dv= %|yO@ C@Uv �
O}}-=D =@ `[wt u}= "OwW QDW}@ C@Uv x@ R}v u; |Q=@Da= lU} Q OW=@ QDW}@
"Ow@ Oy=wN O=vDU= p@=k u; C@Ft Ctqa R}v w TL-TA ?} Q[ |Q=O|vat

O@=} V}=Ri= CmQW |ov}Okv CQOk Qo = xm CU= K[=w %|Okv |OwHwt u=R}t �
QOkQy 'CU= |ivt CH Q}eDt Ctqa xm =Hv; R= "O@=}|t Vy=m u; pwmv p=tDL=
Vy=m R}v u=v; pwmv p=tDL= 'CU= xDi=} V}=Ri= lv=@ u=} QDWt |ov}Okv sHL

"Ovm|t =O}B
T}U-=D |xk@=U V}=Ri= |ivt \=@DQ= x@ ,q@k %CmQW T}U-=D |=yp=U O=OaD �
u}= O} -wt R}v YER Q}eDt |ivt Ctqa "OW xQ=W= u; pwmv p=tDL= w CmQW

"CU= Qt=
OvDUy |}=y|yO@ 'COtx=Dwm |=y|yO@ %|yO@ pm x@ COtx=Dwm |yO@ C@Uv �
5 R= V}@ |QDWt Qo = 'h} QaD j@] w CU= p=U l} R= QDsm =yv; O}UQQU xm
"OwW|t ?wULt �xOQmpwmv� Ovmv s=Ok= V} wN \Uk CN=OQB x@ C@Uv x=t
pOt =t= "O@=} V}=Ri= R}v pwmv p=tDL= C@Uv u}= V}=Ri= =@ xm OwQ|t Q=_Dv= =Pr
"CU= |ivt u; ?} Q[ Ctqa w OyO|t u=Wv =Q ẁ[wt u}= Tma |OQw;Q@
u; |xOvyOu=Wv O@=} V}=Ri= C@Uv u}= Qo = %|}=Q=O pm x@ xDW=@v= OwU C@Uv �
OwN |=y|}=Q=O u}t-=D |=Q@ |QDW}@ s=yU u=@L=Y jwkL R= CmQW xm CU=
Tma |xH}Dv pOt =t= 'O@=}|t Vy=m u; pwmv p=tDL= =Pr w CU= xOQm xO=iDU=

"OyO|t u=Wv =Q
pwmv lU} Q |Q=H |=y|yO@ x@ |v; |=y|}=Q=O C@Uv V}=Ri= =@ %`} QU C@Uv �
\w@ Qt=v x@ xHwD =@ "OyO|t u=Wv =Q Tma |xH}Dv pOt =t= 'O@=} Vy=m O}=@
x@ xt=O= QO 'Qo}O |L}[wD |=yQ}eDt R= |NQ@ w `} QU C@Uv ?}=Q[ uOw@

"s} R=OQB|t Qt= u}= p}rLD w |@=} RQ=

\w@ Qt=v ?}=Q[ Ctqa p}rLD "5"6
|x} Q_v =@ QR w SL-CL 'RE-TA Q}eDt xU ?}=Q[ 'xOW OQw;Q@ pOt T=U=Q@
=yQ}eDt u}= u}ov=}t 3 pwOH QO "OQ=Ov |ovy=ty |HvUQ=@Da= |=ypOt x@ \w@ Qt
OwW|t x_Lqt "OwW|t xOy=Wt xOQmvpwmv w xOQmpwmv |=yx=ov@ xwQo wO |=Q@
pOt QO xm =vatu}O@ 'CU= Q=oR=U C}Hq pOt x@ \w@ Qt G}=Dv =@ xOWxO=O Q=t; xm
(RE-TA)|}=Q=O pm x@ xDW=@v= OwU |=yC@Uv V}=Ri= =@ xm OW xOy=Wt C}Hq
xDmv u}= Qou=}@ 3 pwOH "O@=}|t V}=Ri= pwmv p=tDL= (QR) |Q=H C@Uv R}v w
u}vJty "CU= QDW}@ xOQmpwmv |=yx=ov@ |=Q@ C@Uv wO u}= u}ov=}t xm CU=
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Dependent Variable: DEF
Method: ML-Binary Logit (Quadratic hill climbing)
Date: 05=30=05 Time: 13 : 58
Sample: 1 86
Included observations: 86
Prediction Evaluation (success cuto� C=0=5)

Estimated Equation Constant Probability
Dep = 0 Dep = 1 Total Dep = 0 Dep = 1 Total

P (Dep = 1) <= C 35 8 43 46 40 86
P (Dep = 1) > C 11 32 43 0 0 0

Total 46 40 86 46 40 86
Correct 35 32 67 46 0 46

� Correct 76 09 80 00 77 91 100 00 0 00 53 49
� Incorrect 23 91 20 00 22 09 0 00 100 00 46 51
Total Gain� �23 91 80 00 24 42

Percent Gai.... NA 80 00 52 50
Estimated Equation Constant Probability

Dep = 0 Dep = 1 Total Dep = 0 Dep = 1 Total
E(#ofDep = 0) 31 21 15 05 46 26 24 60 21 40 46 00
E(#ofDep = 1) 14 79 24 95 39 74 21 40 18 60 40 00

Total 46 00 40 00 86 00 46 00 40 00 86 00
Correct 31 21 24 95 56 16 24 60 18 60 43 21

� Correct 67 85 62 38 65 30 53 49 46 51 50 24
� Incorrect 32 15 37 62 34 70 46 51 53 49 49 76
Total Gain� 14 36 15 86 15 06

Percent Gai... 30 87 29 66 30 26
� Change in \% Correcct" from defult (constant probability) speci�cation
�� Precent of incorrect (defult) prediction corrected by equation

"|}=yv pOt |=Q@ ROC |vLvt "1 Q=Owtv
"|}=yv pOt |=Q@ ROC |vLvt x@ \w@ Qt C=@U=Lt |xH}Dv "6 pwOH

Asymptotic 90% Con�dence
Interval

Area Std. Asymptotic Lower Bound Upper Bound
Error(a) Sig.(b)

 829  044  000  757  901

?=ULVwN |QDWt |=Q@ pwmv p=tDL= R= ?=ULO@ |QDWt l} |=Q@ pwmv p=tDL=
"OwW QDW}@ Ov=xOW Vv} Ro |iO=YD Qw]x@ wO Qy xm

|kwkL u=} QDWt Q=@Da= |Ov@xHQO pOt |=Q@ ROC |vLvt 1 Q=Owtv QO
6 pwOH QO R}v ROC |vLvt x@ \w@ Qt C=@U=Lt G}=Dv "CU= xOW x�=Q= lv=@
|xQtv xm CU= xDmv u}= Qou=}@ �0 829� |vLvt Q} R |xOwOLt "OwW|t xOy=Wt

sOa =} pwmv QO |QDW}@ Q}F-=D =Q} R 'OW=@ xDW=O |QDW}@ xHwD u; T}U-=D |xk@=U
"OQ=O u; pwmv

Q=_Dv= OQwt |v}@V}B pwOH "7"6
u; Q@ Q=m xm |v}@V}B |xOa=k T=U=Q@ =Q CUQO=v w CUQO |Ov@xk@] 5 pwOH
VRQ= O}=@ =OD@= pwOH u}= G}=Dv uO}O |=Q@ "OyO|t u=Wv CU= xOQm h} QaD =Q

"OQm XNWt =Q (c = 0 5) =Hv}= QO 23 VQ@
xv}tm =Q swO w pw= ẁv |=]N xm CU= |}x]kv VQ@ |x]kv xm CW=O xHwD O}=@
'0 5 VQ@ |x]kv h} QaD =@ "CU= xOW ?=NDv= T=U= u}ty Q@ CUQO w Ovm|t
w '?=ULO@ u=} QDWt |xOQ QO CU= 0 5 R= V}@ u=v; pwmv p=tDL= xm |v=} QDWt
Q=Qk ?=ULVwN u=} QDWt |xOQ QO CU= 0 5 R= QDsm u=v; pwmv p=tDL= xm |}=yv;
|DUQOx@ =Q ?=ULVwN u=} QDWt OYQO76 pOt u}= '5 pwOH j@] "OvQ}o|t
u=} QDWt OYQO80 w xOQm |v}@V}B (DEP = 0) =y?=ULVwN |xOQ QO

24"CU= xO=O |=H (DEP = 1) =y?=ULO@ |xOQ QO |DUQOx@ =Q ?=ULO@

|@ QHD pOt R}=tD CQOk |UQQ@ w 26 ROC |vLvt "8"6
VwQ xwQo wO |Ov@xOQ x@ \w@ Qt |=yxt=vQ@ OQmrta |@=} RQ= |=Q@ |vLvt u}=
|@=} RQ= |=Q@ |R=Ht XN=W l} ROC |vLvt [12]"OQw;|t sy=Qi |OvtVRQ=
CU= umtt xm CU= xDmv u}= Qou=}@ |vLvt Q} R |xk]vt "CU= V}=tR; CkO
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"x=ov@ |r=t |xQtv u}}aD |ovwoJ w ?D=Qt xrUrU "2 Q=Owtv

"x=ov@ |r=t |xQtv u}}aD |ovwoJ w ?D=QtxrUrU "3 Q=Owtv

"x=ov@ |r=t Q}e |xQtv u}}aD x@ \w@ Qt ?D=Qt xrUrU "4 Q=Owtv

C@Uv GvB =yxRwL u}= R= l} Qy |=Q@ "OwW x@U=Lt CmQW |r=t |xQtv =D CU=
CQwY j} Q] R= Q=@Da= |[=kDt x=ov@ OQmrta "CU= xOW xDiQo Q_v QO |r=t
p@=k |oO=Ux@ =yC@Uv u}= xH}DvQO w CU= TQDUO QO x=ov@ u; |xvq=U |r=t
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u=U=vWQ=m |r@k Q_v O} -wt ẁ[wt u}= 'OvQ}o|t Q=Qk x}=tQU Q=DN=U w |ov}Okv
|=ypOt x@ \w@ Qt C=}@O= QO jwi |=yC@Uv xm s} Q=O xHwD 'u}= Q@xwqa "CU=
=ylv=@ xm CU=vat u=O@ u}= "CU= Q=OQwNQ@ |}xS} w x=o}=H R= |Q=@Da= |Ov@xHQO
x@ |QDW}@ xHwD 'OwN |kwkL u=} QDWt x@ s=w |=]a= s=ovy |Q=@Da= C=UU-wt w

"CW=O Ovy=wN jwi |=yC@Uv

|r=tQ}e |=yQ=}at |@=} RQ= x@ \w@ Qt p}rLD "5"7
|=yQwDm =i Q@ xwqa 'OvwW|t |krD syt =yx=ov@ |Q=@Da= |xQtv QO xm |rt=wa R=
"CU= u; x@ \w@ Qt |i}m ,=DOta w |r=tQ}e C=aq]= 'CmQW |r=t C=aq]= w |r=t
x=ov@ |r=tQ}e |=yQ=}at |@=} RQ= hOy '|@D=QtxrUrU Q=Owtv j@] '=DU=Q u}= QO
|mv=@ C=aq]= %R= Ov=CQ=@a hOy u}= x@ \w@ Qt Q=}at wO w 'CU= Q=@Da= |[=kDt

"(N.B.INFO) |mv=@ Q}e C=aq]= w (B.INFO)

|mv=@ C=aq]= x@ \w@ Qt |=yQ=}atQ} R xm OwW|t x_Lqt 12 pwOH QO

|Q=oR=U=v MQv 10 pwOH QO "CU= |ywQo |@D=QtxrUrU p}rLD Ov}=Qi QO =yCw=[k
'CU= 0 1 R= QDlJwm QiY OOa xm =Hv; R= "CU= xOW xO=O u=Wv QiY Q@=Q@

"CU= Q=oR=U |HwR |xU}=kt
u=wD|t OQ}o|t Q=Qk u; |xawtHt QO xm |}=yC@Uv R= R}v w C.S.S s=v R=
xm |vat u}O@ "Ov=\@DQt x=ov@ |x}=tQU w Q=DN=U =@ QDW}@ =yC@Uv u}= xm Ci=} QO
O=H}= QF=Q@ CmQW |=y|}=Q=O R= QOkJ Ovm u}at xm CU= u; =yC@Uv u}= R= hOy
u}vJty "CU= u=Q=Os=yU |xOQw; CQwYx@ u; R= QOkJ w CU= xOt; OwHw x@|yO@
|=y|yO@ 'COtOvr@ w COtx=Dwm |=y|yO@ x@ \w@ Qt QOkJ =y|yO@ CtUk R=
=y|yO@ 'u=U=vWQ=m |xO}kax@ xm Cio u=wD|t xH}DvQO "CU= |mv=@ Q}e w |mv=@
CtqU sOa =}CtqU|v}@V}B pt=wa u} QD|U=U= R= �� =ylv=@ x@|yO@ xS} wx@ ��
�� =y|yO@ "CU= =yv; uOw@ ?=ULO@ =} uOw@ ?=ULVwN Qo}O u=}@ x@ w '=yCmQW
|Q}owrH Qw_vtx@ O}=@ xm CU= C@=F |r=t C=OyaD <RH �� |mv=@ |=y|yO@ xS} wx@
QO CqmWtV}=Ri= |xrRvtx@ =y|yO@V}=Ri= "OwW CN=OQBCmQW |oDUmWQw R=
j} Q] R= O}OH |=y|Q=Pox}=tQU u; QO xm |y=ov@ "CU= u; pY= w xQy@ CN=OQB
'OQ}o|t s=Hv= '|yO@ O=H}= j} Q] R= xv w '�s=yU u=@L=Y jwkL� |vwQO `@=vt
"OW=@ xDW=O |QDW}@ Ot;QO O=H}= CQOk w |Q=oOv=t COtOvr@ QO xm OwQ|t Q=_Dv=

x=ov@ |r=t |=yQ=}atQ} R |@=} RQ= w |yOuRw x@ \w@ Qt p}rLD
(C.S.S) COtOvr@ CN=OQB |}=v=wD w x}=tQU Q=DN=U Q=}at x@ \w@ Qt |=yQ=}atQ} R
|yO@ C@Uv '(D.E) s=yU u=@L=Y jwkL x@ |yO@ C@Uv %R= Ov=CQ=@a
|=y|yO@ x@ COtx=Dwm |mv=@ |yO@ '(D.B.E) s=yU u=@L=Y jwkL x@ |mv=@
"(N.S.E) s=yU u=@L=Y jwkL x@ Xr=N VwQi C@Uv '(S.B.S.L) COtOvr@
'0 223 =@ S.B.S.LC@Uv '0 252 =@ B.D.EC@Uv 0 252 uRw =@ DEC@Uv
u} QDW}@ |=Q=O ?}DQDx@ 0 126 uRw =@ N.S.E w 0 148 =@ F.A.T.C C@Uv
xOt; 11 pwOH QO =yv; |Q=YDN= s�qa w =yQ}eDt h} QaD� "OvDUy C}ty= |xHQO

�"CU=
Q=}atQ} R Qy |}=yv uRw |x@U=Lt

uRw CU= sRq '=yQ=}atQ} R |@Uv |=yuRw |x@U=Lt w |HwR |xU}=kt R= Oa@
G}=Dv "s}vm|t xO=iDU= 31j}irD pta R= Qw_vtu}O@ "OwW x@U=Lt Q=}atQ} R Qy |}=yv
"CU= xOt; 6 Q=Owtv QO |r=t C=aq]= |=yQ=}atQ} R |}=yvuRw |x@U=Lt x@ \w@ Qt
uRw R= |}=yv |r=t |xQtv u}}aD QO B.D.E w D.E 'C.R 'C.L.R |=yQ=}atQ} R
'CU= XNWt 6 Q=Owtv QO xm u=vJ 'Qo}O CQ=@ax@ "OvQ=OQwNQ@ |QDnQR@ |}=yv
|yO@ '|Q=H |yO@ x@ |Q=H |}=Q=O '|Q=H |yO@ x@ |Okv |OwHwt C@Uv ?}DQDx@
|=y|yO@ w s=yU u=@L=Y jwkL x@ |mv=@ |=y|yO@ 's=yU u=@L=Y jwkL x@
|r=t |xQtv u}}aD QO |QDW}@ |}=yv uRw R= '|Q=H |=y|yO@ x@ |mv=@ COtx=Dwm

swU w pyJ |xQ=tW �h} QW 113
www.SID.ir



Arc
hi

ve
 o

f S
ID

"""x}
RHD

Vw
Qx@

C}H
qQ

=@Da
=|

Ov@x
HQO

pOt
|xU

}=kt
wOQ

w;Q@"�|UQQ@ OQwt lv=@ w |UQw@ |=yCmQW C=aq]=� |r=t |=yC@Uv \UwDt "13 pwOH
RE.TA O.P.N.S ROE N.S.E D.T I.T F.A.T.C ROA N.P.M A.R.T S.B.S.L C.R B.D.R CLR DE C@Uv
0 '05 0 '18 0 '4 3 1 '2 3 1 '25 0 '09 0 '2 5 0 '5 1 2 0 '07 4 '5 \UwDt

|=Q@ C@Uv u=ty \UwDt |xU}=kt =@ x=ov@ Qy |r=t C@Uv OQmrta |x@DQ "OW
"OwW|t u}}aD lv=@ u=} QDWt w TQw@ QO xOWCU}r |=yCmQW

|r=t C=aq]= x@ \w@ Qt |Q=@Da= |xQtv |x@U=Lt
C}a[w Qo = "Ow@ Oy=wN 0 5 OOa OwW|t xO=O =yCmQW \UwDt x@ xm |}xQtv
Qo = w '1 =D 0 5 u}@ |}x@DQ OW=@ Q=Okt u}= R= QDq=@ |[=kDt CmQW |r=t |=yC@Uv
Oa@ "Ci=} Oy=wNX}YND u;x@ QiY =D 0 5 u}@ |}x@DQ OW=@ Q=Okt u}= R= QDh}a[
|=yC@Uv |@Uv uRw '\UwDt |r=t |=yC@Uv Q@=Q@ QO x=ov@ OQmrta |Ov@x@DQ R=
EXPERT CHOICE Q=Ri=sQv w AHP VwQ R= xO=iDU= =@ |L=wv w |r=t
'OvOt; CUO x@ |@Uv |=yuRw w OQmrta |=yx@DQ xm u; R= TB "OwW|t x@U=Lt

"OwW|t pY=L |r=t |}=yv |xQtv =yv; j}irD R=
|r=tQ}e |xQtv |x@U=Lt |ovwoJ "2"6"7

|@=} RQ= lqt w 'OQw;Q@ =yCmQW |i}m |=yxYN=W\UwDt O}=@CUNv |xrLQt QO
QO OvDUt w jFwt C=aq]= x@ uDW=Ov |UQDUO 'x=Q u}= QO OwHwt pmWt "OQ}o Q=Qk
u}rw�Ut R= w '|L=Q] xv}tR u}= QO |}=yxt=vVUQB =Pr "CU= QwWm |mv=@ sDU}U
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x=ov@ |Q=@Da= xQtv x@U=Lt |ovwoJ "6"7
|r=t xQtv "1"6"7

|tm C=aq]= w =yxO=O
u}@ |}xU}=kt O}=@ CmQW |r=t |xQtv |x@U=Lt |=Q@ 'OW xQ=W= QDV}B xm u=vJ
x@ xHwD =@ "OQ}o CQwY �32lLt l} u=wvax@ =yvD� =yCmQW Q}=U w CmQW u}=
QwWm QO =yCmQW |r=t C=aq]= PN= |=Q@ Q@Dat `HQt =yvD TQw@ u=tR=U xm u}=
OQwt |r=t |=yC@Uv |x}rm w '?=NDv= |UQw@ |=yCmQW R= |}xvwtv 'CU= =t
TBU "OW G=QNDU= =yv; u=} R w OwU ?=ULCQwY w xt=vR=QD R= j}kLD QO R=}v
sRq "�13 pwOH� OW x@U=Lt |@=NDv= |xvwtv |=Q@ =yv; R= l} Qy |@=UL \UwDt
`[w =yCmQW VQ}PB |=Q@ TQw@ u=tR=U xm |D=QQkt w =yC}OwOLt xm CU= QmP x@
'p=Ft |=Q@ "OR=U|t OwOLt |UQw@ |=yCmQW C=aq]= R= xO=iDU= QO =Q =t 'Ovm|t
Q=Okt l} R= s=yU u=@L=Y jwkL x@ |yO@ C@Uv uOw@v QDsm \}=QW u}= R= |m}
OQwt |r=t |=yC@Uv \UwDt |x@U=Lt Q@ xwqa xar=]t u}= QO =Pr "CU= u}at
xO=iDU= R}v lv=@ u=} QDWt x@ \w@ Qt C=aq]= w =yxO=O R= '|UQw@ |=yCmQW Q_v

swU w pyJ |xQ=tW �h} QW 114
www.SID.ir



Arc
hi

ve
 o

f S
ID

|Q=
wR@U

uU
Lw

|r}
vOw

aUt "lv=@ u=} QDWt R= xvwtv x=ov@ l} |Q=@Da= |xQtv x@U=Lt "15 pwOH
x=ov@ |r=t xQtv OQmrta |x@DQ KqY= OQmrta |x@DQ |Q=@Da= xQtv QO Q}F-=D x=ov@ OQmrta =yx=ov@ \UwDt |QU=QU uRw |r=t C@Uv
0 040851165 0 404466983 0 404466983 |ivt 5 955330169 5 0 101 DE
0 02552672 0 218177096 0 218177096 C@Ft 0 030361657 0 069580304 0 117 CLR
0 094686654 0 937491625 0 99376 |ivt  3125418751 5 2 0 101 B.D.E
0 052767799 0 451006827 0 451006827 C@Ft 0 871839293 0 966547779 0 117 C.R
0 041187931 0 462785746 0 462785746 |ivt 0 547944513 0 509986945 0 089 S.B.S.L
0 015257075 0 177407846 0 177407846 C@Ft 1 750761579 4 934284533 0 086 A.R.T
0 009360872 0 124811631 0 124811631 C@Ft 0 024962326 0 1 0 075 N.P.M
0 003148538 0 054285131 0 054285131 C@Ft 0 010042659 0 092499172 0 058 ROA
0 03736423 0 633292029 0 633292029 C@Ft 1 584175414 1 250746371 0 059 F.A.T.C
0 013507325 0 306984659 0 306984659 C@Ft 1 227938638 2 0 044 I.T
0 007509114 0 208586496 0 208586496 C@Ft 0 490582868 1 175969865 0 036 D.T
0 018429885 0 368597702 0 368597702 C@Ft 2 798233868 3 795783116 0 05 N.S.E
0 00325172 0 087884333 0 087884333 C@Ft 0 069850427 0 397399768 0 037 ROE
0 00943105 0 44909762 0 44909762 C@Ft 0 171010189 0 190393114 0 021 O.P.N.S
0 003210589 0 356732104 0 356732104 C@Ft 0 037742213 0 052899938 0 009 RE.TA

0 375490667
x=ov@ xQtv 1 \UwDt |QU=QU uRw |r=tQ}e Q=}atQ} R

0 0 5 0 275 H.R
0 27 1 10 0 27 H.E

0 7 = |rN=O Q=R=@
0 1036 0 7 0 8 = |D=OQ=w 0 6 = |D=QO=Y 0 148 A.A

0 = ?=ULO@
0 12 1 1 = ?=UL VwN 0 12 H.B

0� uw}Ot
0 105 1 1 = uw}OtQ}e 0 105 D.S

0 67 = uOat w CavY
0 7 = C=tON 0 8 = umUt

0 05494 0 67 0 6 = |RQw=Wm 0 082 T.A
0 65354

0 514515334 pm xQtv

"AHP VwQ =@ C}Hq pOt |v}@V}B CkO xU}=kt "16 pwOH
pOt |DN=OQB C}a[w |v}@V}B CkO CkO

|QDWt |v}@V}B pm
C}Hq 46 35 76 78

40 32 80
AHP 46 37 80 82 5

40 34 85

=Pr w CU= C}Hq R= QDW}@ �5 u=R}tx@ AHP VwQ CkO xar=]t u}= QO xm Cio
pOt R= QDW}@ CU= sm C=Oy=Wt sHL xm |OQ=wt QO AHP VwQ |}=Q=m w CkO

"CU= C}Hq
|=yVwQ C=O=Q}= u} QDsyt R= |m} %Cio O}=@ C}Hq VwQ ?}=at x@ xQ=W= QO
C=aq]= |x}=B Q@ =yVwQ xvwou}= xmCU= u;C}Hq *uw}UQoQ VwQ xrtH R= w |Q=t;
w xt=vR=QD C=aq]= xm OW x_Lqt 'VwQ u}= QO "CU= Q=wDU= u=} QDWt |N} Q=D

uO=O QO O}=@ lv=@ w Ow@ Oy=wN O=} R lv=@ |=Q@ u; |Q=@Da= lU} Q CQwY u}= Q}e
"Ovm CkO u; x@ s=w

15 pwOH QO 'xvwtv u=wvax@ 'lv=@ *|QDWt |=yx=ov@ R=|m} pm |Q=@Da= |xQtv
u}= x@ xHwD =@ w 'CU= 0 514 Q@=Q@ CmQW u}= pm |xQtv pwOH j@] "CU= xOt;
u}= ?wN u=} QDWt R= lv=@ C=aq]= T=U= Q@ w 'CU= 0 5 R= QDW}@ OOa u}= xm
"OwW|t |Ov@xOQ ?wN u=} QDWt xwQo QO 'CU= xDW=Ov |rwmv xvwoI}y w xOw@ lv=@
|xU}=kt =@ w 's}=xO=O xt=O= =yCmQW |x}k@ |=Q@ =Q 15 pwOH C=@U=Lt OvwQ
CkO u=} QDWt �pwmv sOa =} pwmv� |DN=OQB OQmrta w pwOH u}= |HwQN |xQtv
l} QDt=Q=B Q}e VwQ u}= xm OW xOy=Wt 'T=U= u}=Q@ "s}OQm x@U=Lt =Q VwQ OQw;Q@

"�16 pwOH� Ovm|t |Ov@xk@] �83 CkO =@ ,=OwOL =Q u=} QDWt

AHP VwQ =@ C}Hq pOt |xU}=kt "8
Q@=Q@ AHP VwQ CkO 'CU= XNWt R}v 16 pwOH R= w OW xDio QDW}B xm u=vJ
u=wD|t 'C}Hq pOt CkO w VwQ u}= CkO |xU}=kt =@ 'u}= Q@=v@ "CU= �83 =@

swU w pyJ |xQ=tW �h} QW 115
www.SID.ir



Arc
hi

ve
 o

f S
ID

"""x}
RHD

Vw
Qx@

C}H
qQ

=@Da
=|

Ov@x
HQO

pOt
|xU

}=kt
wOQ

w;Q@w OvQ=Ov u=} QDWt x@ `H=Q |N} Q=D C=aq]= x@ R=}v ,qwY= =ypOt u}= xm =QJ "OR=U
C=Oy=Wt sHL xm |OQ=wt QO xm OyO|t u=Wv G}=Dv "OvDUy QwLtT=vWQ=m =Pr
QDj}kO AHP l} QDt=Q=B Q}e |yOR=}Dt= VwQ 'CU= lOv=lv=@ u=} QDWt x@ \w@ Qt
?=ULO@ w ?=ULVwN |xDUO wO QO =Q lv=@ |kwkL u=} QDWt 'C}Hq pOt R=

"Ovm|t |Ov@xk@]
OyO s=w OwN |QDWt x@ Oy=wN@lv=@ Qo = '=yVWm u=R}t wC}Hq pOt T=U=Q@
xDW=O |QDW}@ xHwD u; T}U-=D |xk@=U R}v w `} QU '|yO@ |=yC@Uv x@ O}=@ =OD@=
AHP VwQ T=U=Q@ =t= "OQ=O u; pwmv sOa =} pwmv QO |QDW}@ Q}F-=D xm =QJ 'OW=@
|yO@ '|Q=H |yO@ x@ |Q=H |}=Q=O '|Q=H |yO@ x@ Okv |OwHwt C@Uv ?}DQDx@
|=y|yO@ w s=yU u=@L=Y jwkL x@ |mv=@ |=y|yO@ 's=yU u=@L=Y jwkL x@
|r=t |xQtv u}}aD QO |QDW}@ |}=yv uRw R= |Q=H |=y|yO@ x@ |mv=@ COtx=Dwm
=@ |QDWt \=@DQ= |=yp=U O=OaD Qw]u}ty "OvQ=OQwNQ@ Q=@Da= |[=kDt |QDWt
QO |QDW}@ C}ty= R= u; C}r=ai |xOwOLt R}v w CmQW T}U-=D |xk@=U 'lv=@

"OvDUy Q=OQwNQ@ CmQW |r=tQ}e |xQtv u}}aD

xt}t[
|Q=oR=U=v MQv |x@U=Lt

'CU= C}ty= R�=L xQw_vtOvJ p�=Ut QO |Q=oR=U=v w |Q=oR=U |xr�Ut xm =Hv; R=
R= Ovm Q_vQ=y_= s}tYD Qy |Q=oR=U=v w |Q=oR=U x@ C@Uv Ov=wD@ xm |}xw}W OwHw
CU= QDy@ OW=@ 0 1 R= QDW}@ s}tYD |Q=oR=U=v Qo = "CU= Q=OQwNQ@ |�q=@ C}ty=

"Ovm Q_v O}OHD OwN |=yCw=[k QO xOvQ}os}tYD

u; C=}YwYN w Q=oR=U T} QD=t
%OwW|t h} QaD u}vJ Q=oR=U T} QD=t

=yv; |HwR |xU}=kt T} QD=t 's}W=@ xDW=O c1; c2; c3; : : : ; cn KQWx@ Q=}at n Qo =
%R= CU= CQ=@a

A = [aij ] w i = 1; 2; ::::::n
%T} QD=t u}= QO xJv=vJ "OyO|t u=Wv cj Q@ =Q ci QYva K}HQD aij u; QO xm

aikakj = aij w i; j = 1; 2; 3; :::n
"CU= Q=oR=U AT} QD=t xm s}} wo|t x=ov; w

T} QD=t l} |Q=oR=U=v MQv |x@U=Lt sD} Qwor=
%OQw; CUO x@ u=wD|t Q} R pL=Qt j@] =Q AT} QD=t Qy |Q=oR=U=v MQv

&s}yO|t p}mWD =Q A |HwR |xU}=kt T} QD=t �
"s}vm|t XNWt =Q W uRw Q=OQ@ �

C@Ft MU=B Qo = #CU=XNWt ��max |va}�T} QD=t |xS} w Q=Okt u} QDoQR@ =}; �
Q=Okt �Q} R |=ysOk x@ xHwD =@� CQwYu}= Q}e QO s} wQ|t sQ=yJ sOk x@ CU=

%s}vR|t u}tND =Q u;
&s} Qw;|tCUO x@ �maxW R=|@U=vt u}tND 'AT} QD=t QOW Q=OQ@ ?Q[ =@ �

"OwW|t xDiQo Q_v QO |D; OQmrta |@=} RQ= lqt p@k |r=t |=yp=U u=} R w OwU
TQw@ |xv=RwQ wr@=D QO xm |}=yC@Uv Q}_v 'Q=R=@ |=yQ}eDt R= O}=@ O=Q}= u}= `iQ |=Q@
|xar=]t OQwt u=} QDWt R= |tm O=OaD xmv; p}rOx@ Qt= u}= "CiQo xQy@ 'OwW|t sqa=

"CU}v Q}PBu=mt= OvDUy |UQw@ |=yCmQW <RH lv=@
QO ,qFt "OvQ=O xOvvmOwOLt w |wk |}=yZQi |vw}UQoQ w |Q=t; |=yVwQ
`@=D l} R= xDU@=w Q}eDt w pkDUt |=yQ}eDt |]N ?}mQD u}@ |x]@=Q C}Hq VwQ
|vFDUt O=Q}= u}= R= 'AHP Q}_v 'l} QDt=Q=B Q}e |=yVwQ "Ovm|t |wQ}B O}�wto}U

"CU= |HwR |=yxU}=kt |Q=oR=U u=ty xOvvmOwOLt \QW =yvD w OvDUy
lOv= C=Oy=Wt w C=aq]= sHL xm|]}=QW QO|yOR=}Dt= |=ypOt OQw;Q@ |=Q@
|@U=vt |voty |xHQO R= xm OQm xO=iDU= |D=Oy=Wt R= u=mtq=|DL O}=@ 'CU=
C}r=ai xDWQ 'X=N CavY l} x@ \w@ Qt |oty C=Oy=Wt |va} "OvW=@ Q=OQwNQ@
CavY x@ \w@ Qt |=yCmQW p=Ft |=Q@ "OvW=@ u=Um} |O=YDk= |=yVN@ =} w
R= |Q=}U@ w OvQ=OQwNQ@ |}q=@ |voty |xHQO R= """ w |}=}t}W 'sQJ '|H=Uv
CavY Qy uwQO |=yCmQW |=Q@ =yCmQW pm |Q=@Da= lU} Q QO Q=PoQ}F-=D pt=wa

"OQm |iQat w OQw;Q@ u=wD|t =Q |QDy@ pOt w CU= xOW pQDvm
'OvDUy CmQW |vi w |r=t C}LqY Qou=}@ xm |tm pt=wa w =yQ=}at Q@ xwqa
|=yC}LqY w O=tDa= C}r@=k hQat xm OvQ=O OwHw |O=} R |=y|oS} w w pt=wa
OwN ORv QO |@ wN |xk@=U R= xm |QDWt x@ =ylv=@ 'p=Ft |=Q@ "OvDUy |QDWt |i}m
w xO=O s=w |QDW}@ O=tDa= w u=v}t]= =@ CU= Q=OQwNQ@ =ylv=@ Q}=U ORv u}vJty w
K]U CU= umtt xm OvJQy &Ovv=O|t QDsm OwN ORv =Q u=} QDWt u}= pwmv OYQO
lOv= xvwtv sHL xm |Dkw xS} wx@� C}Hq VwQ "OW=@v ?U=vt u; |r=t |=yC}r@=k
|tmQ}e Q=PoQ}F-=D pt=wa R= |Q=}U@ xm s}O}O "OQ}o|tv Q_v QO =Q xDmv u}= �CU=

"O=O Q=Qk Q_v Ot AHP VwQ QO u=wD|t =Q u=} QDWt x@ \w@ Qt
Q=}U@ pt=wa R= u; RwQ |=yxYN=W w Q=mw?Um |=[i '|O=YDk= uqm \}=QW
x@ CU= umtt |D=QO=Y CmQW l} ,qFt "CU= =yCmQW |Q=@Da= lU} Q QO QF-wt
QO |HQ=N |=y=R=@ QO OwN CqwYLt VwQi x@ QO=k uwo =vwo |O=YDk= uqm p}qO
p=tDL= xH}DvQO w xDi=} Vy=m u; |ov}Okv sHL w VwQi u=R}t =Pr w 'OW=@v xOv};
Qou=Wv xm A.A Q}eDt uOQmOQ=w =@ AHP VwQ QO xr�Ut u}= "O@=} V}=Ri= u; pwmv

"CU= pQDvm w |@=} RQ= p@=k CU= C}r=ai |xOwOLt

|Q}oxH}Dv "9
|vw}UQoQ VwQ wO R= (CS) |Q=@Da= |Ov@xHQO pOt OQw;Q@ |=Q@ j}kLD u}= QO
|v}@V}B x@ \w@ Qt pwOH xm u=vJ "s}DiQo xQy@ AHP l} QDt=Q=B Q}e w C}Hq
�76 CkO =@ =Q ?=ULVwN u=} QDWt C}Hq pOt 'OyO|t u=Wv Q=_Dv= OQwt
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1. credit risk
2. credit scoring
3. cut-o�
4. logit
5. analytic hierarchy process
6. default
7. �nance
8. standard and poor
9. character
10. capacity
11. capital
12. collateral
13. conditions
14. linear probability model
15. logit and probit model
16. neural network
17. classi�cation trees
18. recursive portioning algorithms
19. k-nearest neighbors
20. expert systems
21. genetic algorithms
22. maximum likelihood estimator
23. cut-o� value
pwOH u}= C=}YwYN w VQ@ |x]kv ?=NDv= |ovwoJ OQwtQO QDW}@ xar=]t |=Q@ "24

"OwW xaH=Qt eviews Q=Ri=sQv x@
26. receiver operating characteristic
27. Saaty
28. long-term solvency
29. the evaluation of �rm credit
30. aczel and saati
31. synthesis
32. benchmark
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